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(si) Motor and stationary assembly therefor having end caps and overlapping film slot insulation. 



@ A motor (100) having a rotatable assembly 
(103) which rotates about an axis of rotation 
(109) and having a stationary assembly (106) in 
magnetic coupling relation with the rotatable 
assembly. The stationary assembly includes a 
stator core (115) which has two ends (118,119) 
and a plurality of teeth. Adjacent teeth define a 
slot (204) therebetween. The teeth are wrapped 
with winding (122) stages adapted for commu- 
tation in at least one preselected sequence. The 
stationary assembly (106) also includes a slot 
liner (302) in each of the slots (204). The slot 
. liners (302) are disposed bet\veen the stator 
"core (115) and the winding stages (122). thus, 
separating the winding stages (122) firom the 
stator core (115). An end cap (401) on each end 
of the stator core (115) retains the slot liners 
(302) in their respective slots (204). 
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Background of the Invention 

This Invention generally relates to motors and 
stationary assemblies therefor and, in particular, film 
slot liners and end caps for insulating the slots of the 
stationary assembly of such a motor and for retaining 
the slot liners in the slots. 

Motors include stator cores which are typically 
manufactured by bonding a number of steel lamina- 
tions together. Anumberbf teeth extend from the core io 
of a motor to form slots between adjacent teeth. Coils 
of wire are wrapped around the teeth and through the 
slots in either a distributed or salient winding pattern. 
Thus, energizing the coils generates an electromag- 
netic field in the core for rotating a rotatable assembly is 
of the motor. In order to generate the electromagnetic 
field and prevent shorting, It is necessary to electri- 
cally insulate the core from the coils of wire. 

In addition to having slot insulators, present mo- 
tors require the insertion of insulative wedges be- 20 
tween the coils and the tips of the stator core's teeth. 
Wedges serve the dual purpose of insulating the tips 
of the teeth from the coils and retaining the coils in 
the slots. The use of wedges, however, impedes ma- 
chine winding. As an alternative to wedges, some slot 25 
Insulators include flaps which abut each other, or a 
single flap which abuts a side wall of the insulator, to 
cover the opening of the slot for retaining the wire in 
-the slots during winding and for insulating at the tips 
of the teeth. Flaps of the present designs, however, 30 
tend to become wrapped under the wire during high . 
volume machine winding. Therefore, present insula- 
tors are disadvantageously adapted to improved 
winding and high volume machine winding. 

Further, present slot insulators include cuffs for 35 
covering the ends of the teeth and for retaining the in- 
sulators In the slots. Such cuffs, however, are disad- 
vantageous to high volume machine production of the " 
motor's stationary assembly because they impede 
wire control during machine winding of the statorcore. 40 
Without the cuffs, though, present motors cannot 
easily retain the slot insulators in the slots for ma- 
chine winding and the ends of the teeth are not insu- 
lated from the coils of wire. 

45 

Summary of the Invention 

An object of the present invention is the provision 
of an Improved motor, the stationary assembly of 
which has a stator core with a plurality of teeth wrap- so 
ped by winding stages and having slots In between 
adjacent teeth. 

Another object of the invention is to provide a mo- 
tor which permits a slot liner in each of the slots being 
disposed between the stator core and the winding 55 
stages. 

Another object is to provide such slot liners for 
electrically insulating the stator core from the wind- 



ings. " 

Still another object is to provide such a motor 
which permits such slot liners to be cuffless. 

It is yet another object of this invention to provide 
5 a motor which permits such slot liners to separate the 
stator core from the winding stages at the tips of the 
teeth without inserting wedges therebetween. 

Another object of the Invention is to provide such 
slot liners which retain the winding stages in the slots 
of the statorcore. 

Yet another object is to provide end caps on the 
ends of the stator core -for retaining the slot liners in 
their respective slots. 

Anotherobject of the invention is to provide such 
end caps which electrically insulate the ends of the 
stator core from the winding stages. 

It is another object to provide a continuous barrier 
for electrically insulating the stator core from the 
winding stages and for retaining the winding stages In 
the slots. 

Yet another object is to provide a motor which fa- 
cilitates high volume machine winding of the stator 
core. 

A still further object is to provide a motor which 
provides Improved wire control during machine wind- 
ing of the stator core. 

Another object of the invention is to provide such 
a motor in a manner which is economically feasible 
and commercially practical. 

Briefly described, a motor of the present inven- 
tion has a rotatable assembly and a stationary as- 
sembly. The rotatable assembly rotates about an axis 
of rotation and the stationary assembly is in magnetic 
coupling relation with the rotatable assembly. The 
stationary assembly of the present invention includes 
a stator core which has two ends and a plurality of 
teeth. Adjacent teeth define a slot therebetween. The 
teeth are wrapped with winding stages adapted for 
commutation in at least one preselected sequence. 
The stationary assembly also includes a slot liner in 
each of the slots. The slot liners are disposed be- 
tween the stator core and the winding stages, thus, 
separating the winding stages from the stator core. 
An end cap on each end of the stator core retains the 
slot liners in their respective slots. 

In another form of the invention, a continuous 
barrier electrically insulates a stator core from wind- 
ing stages in a motor. The motor has a rotatable as- 
sembly and a stationary assembly. The rotatable as- 
sembly rotates about an axis of rotation and the sta- 
tionary assembly is In magnetic coupling relation with 
the rotatable assembly. The stator core has two ends 
and a plurality of teeth. Adjacent teeth define a slot 
therebetween. The barrier includes a slot liner in each 
of the slots disposed between the stator core and the 
winding stages. The slot liners separate the winding 
stages from the statorcore. The barrier also includes 
an end cap on each end of the stator core. Each end 
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cap has a plurality of legs with adjacent tegs defining 
an opening therebetween. Each opening between the 
adjacent legs is in registry with one of the slots so that 
the legs overlie the axially facing surfaces of the teeth 
for separating the winding stages from the stator core 5 
at axially facing surfaces of the teeth. The slot liners 
and end caps overlap at the ends of the stator core 
to form the continuous barrier between the winding 
stages and the stator core. 

In another form of the invention, an end cap re- io 
tains a slot liner in each of a plurality of slots in a stator 
core. The stator core has two ends and is in magnetic 
coupling relation with a rotor. The rotor rotates about 
an axis of rotation. The stator core has a plurality of 
teeth and winding stages on the teeth adapted for 15 
commutation in at least one preselected sequence. 
Adjacent teeth defining a slot therebetween and each 
slot extends lengthwise generally from end to end of 
the stator core. The slot liners are disposed between 
the stator core and the winding stages for separating 20 
the windinig stages from the stator core. The end cap 
includes a ring which overlaps one of the ends of the 
slots to define a shoulder. The shoulder overlaps the 
slot liners to retain the slot liners in their respective 
slots. The end cap also includes a plurality of legs ex- 25 
tending radially from the ring with adjacent legs defin- 
ing an opening therebetween. Each opening between . 
the adjacent legs is in registry with one of the slots 
and the legs overlie the axially facing surfaces of the 
teeth for separating the winding stages from the sta- 30 
tor core at one of the ends of the stator core. 

In yet another form of the invention, a slot liner 
electrically insulates a stator core from winding sta- 
ges in a motor. The stator core is in magneticcoupling 
relation with a rotor which rotates about an axis of ro- 35 
tation and has a plurality of teeth and winding stages 
on the teeth adapted for commutation In at least one 
preselected sequence. Adjacent teeth define a slot 
therebetween which is defined by opposing surfaces 
of adjacent teeth and a wall extending between the 40 
adjacent teeth at the bottom of the slot. The slot has 
a radially facing opening generally opposite the bot- 
tom wall. The slot liners are disposed between the 
stator core and the winding stages for separating the 
winding stages from the stator core. Each slot Hner In- 45 
eludes a transverse wall and opposing side walls pro- 
jecting outwardly from opposite edge margins of the 
transverse wall. The side walls and transverse wall of 
the slot liner are substantially coterminous with the 
opposing surfaces and bottom wall defining the slot. so 
Flaps project inwardly from free edge margins of the 
side walls generally opposite the transverse wall and 
overlap to close the radially facing opening of the slot. 
The winding stages are coils of wire wrapped around 
the teeth and the slot liners and the flaps deflect to as 
permit Insertion of the wire into the radially facing 
opening of the slot as the wire is wrapped. 

Other objects and features will be in part appa- 



rent and In part pointed out hereihaiter. 
Brief Description of the Drawings 

Figure 1 is an exploded, perspective view of a 
stationary assembly and a rotatable assembly of a 
motor embodying teachings of one preferred embodi- 
ment of the invention. 

Figure 2 is an enlarged and fragmentary plan 
viewofthestationary assembly of Figure 1 having ad- 
jacent teeth which define a slot. 

Figure 3 is an enlarged plan view of a slot liner of 
the Invention. 

Figure 4 is a plan view of an end cap for one end 
of the stationary assembly of Figure 1. 

Figure 5 is an enlarged and fragmentary plan 
view of the end cap of Figure 4 retaining the slot liner 
of Figure 3 in its respective slot. 

Figure 6 is a side view of the end cap of Figure 4 
taken along line A-A. 

Figure 7 is an enlarged cross-sectional view of 
the end cap of Figure 4 taken along line B-B. 

Corresponding reference characters indicate 
corresponding parts throughout the several views of 
the drawings. 

Detailed Description of Preferred Embodiments 

Referring now to the drawings, Figure 1 illus- 
trates portions of a motor 100 which includes a rotat- 
able assembly 103 and a stationary assembly 106. 
The rotating assembly 103 of motor 100 rotates about 
an axis 109 of rotation as the rotatable assembly ro- 
tates on a shaft 112. The stationary assembly 106 is 
in magnetic coupling relation with the rotatable as- 
sembly 103. Stationary assembly 106 includes a sta- 
tor core 115 which has ends 118 and 119. In one pre- 
ferred embodiment, the stator core 115 has a plurality 
of teeth (see Figure 2) which are wrapped by winding 
stages 122. In general, winding stages 122 are con- 
ductive paths, such as wire. Therefore,, electrically 
energizing the winding stages 122 generates ah elec- 
tromagnetic field for rotating the motor 100. Winding 
stages 122 are adapted for commutation in at least 
one preselected sequence. Although the motor 100 is 
shown in a standard configuration with the rotatable 
assembly 103 within stationary assembly 106 and 
with teeth extending radially inwardly, it is contemplat- 
ed that the invention may be used on an inside-out 
motor wherein the stationary assembly 106 is within 
the rotatable assembly 103. 

Preferably, stator core 115 is a stack of steel lam- 
inations held together by welding, adhesive bonding 
or another suitable means. Alternatively, the winding 
stages 122 themselves hold the laminations together 
or the stator core 115 is an integral piece of steel. 
Those skilled in the art will understand all suitable 
means for holding the laminations together. Figure 1 
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illustrates one preferred embodinient of the invention 
In which the motor 100 is a salient pole motor. In other 
words, the winding stages 122 include three wires 
wrapped into coils around the teeth of the stator core 
1 1 5. Each wire represents a phase of motor 1 00 and 5 
alternately wraps one-third of the teeth. While sta- 
tionary assembly 106 Is Illustrated for purposes of 
disclosure, it is contemplated that other stationary as- 
semblies of various other constructions having differ- . 
enl shapes or winding patterns and with different io 
numbers of teeth may be utilized within the scope of 
the invention so as to meet at least some of the ob- 
jects thereof. 

In one preferred embodiment, the rotatable as- 
sembly 103 includes three permanent magnet ele- is 
ments 125, 126 and 127, although it is contemplated 
that the invention may be implemented in motors 
which do not employ permanent magnet elements in 
the rotatable assembly, such as inductive motors and 
switched reluctance motors. Energizing winding sta- 20 
ges 122 in a temporal sequence establishes magnetic 
poles which provide a radial magnetic field. The radial 
magnetic field moves clockwise or counterclockwise 
around the stator core 115 depending on the prese- . 
lected sequence or order in which the winding stages 25 
122 are energized. When the moving field intersects 
with the flux field of the magnet poles, the rotating as- 
sembly 103 rotates relative to the stationary assem- 
bly 106 in the desired direction to develop a torque. 
.The developed torque is a direct function of the intep- 30 
sities or strengths of the magnetic fields. For exam- 
ple, in an electronically commutated motor, the wind- 
ing stages 122 are commutated without brushes by 
sensing the rotational position of the rotatable assem- 
bly 103 as it rotates within the stator core 115. Elec- 35 
trical signals generated as a function of the rotational 
position of the rotating assembly 1 03 sequentially ap- 
ply a DC voltage to each of the winding stages 122 in 
different preselected orders or sequences that deter- • 
mine the direction of the rotation. Position sensing 40 
may be accomplished by any known techniques such 
as Hall sensors or a position-detecting circuit respon- 
sive to the back electromotive force (EMF) to provide 
a simulated signal indicative of the rotational position 
of the rotating assembly 103 to control the timed se- 45 
quential application of voltage to the winding stages 
122 of the motor 100. 

Accordingly, motor 100 may also Include means 
(not shown), such as a printed circuit board, for sens- 
ing the back electromotive (EMF) force induced in so 
each of the winding stages 122 by permanent magnet 
elements 125-127. The printed circuit board commu- 
tates the winding stages 122 in response to the sens- 
ing of the back emf Induced therein to rotate rotatable 
assembly 103. Other means for position sensing may 55 
also be used. 

Referring to Figure 2, a portion of the stationary 
assembly 106, particularly stator core 115, is Illustrat- 



ed showing teeth 201. Adjacent teeth of the stator 
core 115, such as tooth 201Aand tooth 201 B. define 
a slot 204 therebetween such that the number of slots 
204 corresponds to the number of teeth 201. Each 
slot 204 extends lengthwise generally from end 118 
to end 119 of the stator core 115. For the sake of sim- 
plicity. Figure 2 Illustrates a single slot 204. 

Tooth 201 A includes an axlally extending surface 
210A which opposes a surface 21 OB of adjacent tooth 
201 B. Also, an axlally extending wall 213 extends be- 
tween adjacent teeth 201 A-B at the bottom of the slot 
204. Opposing surfaces 210A-B and bottom wall 213 
define slot 204 which has a radially facing opening 
216 generally opposite the bottom wall 213. Each 
tooth 201 has an axially extending surface 228 
wherein the axially extending surfaces 228 of adja- 
cent teeth 201 form the axial boundary of radially fac- 
ing opening 216. Each tooth 201 also has laterally 
transversely extending flanges 231 integral with the 
tooth 201 which form part of the axially extending sur- 
face 228. The flanges 231 include surfaces 233 which 
generally oppose the bottom wall 21 3 of slot 204. Sur- 
faces 233 define at least a portion of the slot 204. 
Each tooth 201 also has an axially facing surface 234 
which is a portion of either end 118 or end 119 of sta- 
tor core 115. 

Figure 3 shows a slot liner 302 of the present in- 
vention. Slot liner 302 is to be disposed in slot 204 be- 
tween stator core 115 and winding stage 122 and is 
substantially coterminous with the slot 204 at the 
longitudinal ends 118 and 119 of the slot 204. In one 
preferred embodiment of the invention, slot liner 302 
is generally rectangular in s hape and is folded into the 
shape illustrated in Figure 3. Slot liner 302 is formed 
from an electrical insulator, such as a resilient dielec- 
tric film, for electrically insulating the stator core 115 
from the winding stages 122 at slot 204. For the sake 
of simplicity, Figure 3 Illustrates a single slot liner 302 
corresponding to slot 204. In one preferred embodi- 
. ment, stationary assembly 106 includes a plurality of 
slot liners wherein each slot liner is positioned in its 
respective slot. 

Slot liner 302 has a transverse wall 305 and op- 
posing side walls 308A and 308B projecting outward- 
ly from opposite edge margins of the transverse wall 
305. The side walls 308A-B and transverse wall 305 
of the slot liner 302 are substantially coterminous with 
the opposing surfaces 210A-B and bottom wall 213 
defining the slot, respectively. Slot liner 302 also In- 
cludes a flap 311 A projecting inwardly from the free 
edge margin of the side wall 308. Flap 311 Ais gener- 
ally opposite the transverse wall 305. Similarly, a flap 
311 B projects inwardly from the free edge margin of 
side wall 308B which ts also generally opposite trans- 
verse wall 305. The flaps 311 A-B overlap to close the 
radially facing opening 216 of the slot 204. 

As described above, the winding stages 122 on 
the teeth 201 are coils of wire wrapped around the 
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teeth 201 as well as the slot liner 302. As the wire is 
wrapped, the flaps 311 A-B deflect to permit insertion 
of the wire into the radially facing opening 216 of the 
slot 204. A deflected position of flaps 311A-B is 
shown in phantom In Figure 3. The flaps 311 A-B sep- 
arate the winding stages 122 from the statorcore 115 
at the flanges 231. In this manner, slot liners 302 Iso- 
late in-slot wound magnet wire coils from the lamin- 
ated steel stator core 115. After flaps 311 A-B deflect 
to allow each winding of winding stage 122 to be wrap- 
ped, the flaps 311 A-B return to their nondeflected 
position to close radially facing opening 216 thereby 
enclosing and retaining the winding stages 122 in slot 
204. The shape of the insulating film slot liner 302, 
particularly flaps 311 A-B, eliminates the need for in- 
serting insulating wedges to provide in sul at ive cover- 
age at the surfaces 233 of flanges 231 . 

Referring to Figure 4, the motor 100 of one pre- 
ferred embodiment has eighteen teeth 201. An end 
cap 401 on the end 118 of the stator core 115 has a 
plurality of legs 404 with adjacent legs 404Aand 404B 
defining an opening 407 therebetween. The end cap 
401 with 18 legs 404 is shown in the embodiment il- 
lustrated In Figure 4. Opening 407 between adjacent 
legs 404A-B is in registry with the slot 204 such that 
legs 404 overlie the axially facing surfaces 234 of the 
teeth 201 for separating the winding stages 122 from 
the stator core 11 5 at the axially facing surfaces 234 
of the teeth 201. The end cap 401 on end 118 of the 
stator core 115 constitutes means for retaining the 
slot liners 302 in their respective slots 204. The re- 
taining means also includes another end cap 401 sim- 
ilarly mounted on the other end 119 of the stator core 
115. 

End cap 401 has a ring 410 having portions 413 
which overlap the longitudinal ends of the slot 204 at 
end 118 or 119 of the statorcore 115. The overlapping 
portions 413 define a shoulder (see Figure 7) which 
overlaps the slot liner 302 at its longitudinal ends to 
retain slot liner 302 in its respective slot 204. Further, 
portions 41 3 of end cap 401 overlap the slot liner 302 
at the longitudinal ends of the slot 204 to form a con- 
tinuous barrier between the winding stages 122 and 
the statorcore 115. 

End cap 401 is constructed from an insulative 
material for electrically insulating the statorcore 115 
from the winding stages 122 at the axially facing sur- 
faces 234 of the teeth 201, such as a plastic resin. As 
mentioned above, slot liner 302 Is also formed from 
an electrical insulator, such as a resilient dielectric 
film, for electrically insulating the statorcore 11 5 from 
the winding stages 122 at the slots 204. 

Each leg 404 has an axially extending portion 
414. Portion 414 is located generally at the tip of each 
leg 404 and is integral thereto to form the boundary 
of a radially facing opening 415. The present inven- 
tion, particularly end cap 401 having axiaily extend- 
ing portions 414, provides improved wire control in 



machine winding equipment Portions 414 provide 
imjDroved wire control by retaining winding stages 1 22 
in position as they are wrapped across the axially fac- 
ing surfaces 234 and legs 404. 

5 Reference characters 605, 606, 607 and 608 

mark the positions of at least four pins (see Figure 6) 
for mounting the end cap 401 on end 118 or 119 of the 
statorcore 115. 

Figure 5 is an enlarged and fragmentary view of 

10 the end cap 401 of Figure 4 mounted on the end 118 
or 11 9 of the stator core 115 for retaining the slot liner 
302 In Its respective slot 204. Figure 5 also shows a 
partial and cross-sectional view of winding stages 
122 as wrapped around tooth 201, slot liner 302 and 

IS leg 404 of end cap 401. 

Figure 6 illustrates a view of the end cap 401 tak- 
en along the line 6-6 of Figure 4. A surface 602 abuts 
end 118 or 119 of stator core 115. Reference charac- 
ters 605 and 606 show pins of Figure 4, Two pins cor- 

20 responding to pins 607 and 608 of Figure 4 are hidden 
from view by pins 605 and 606, respectively. The 
pins, such as 605 and 606, are adapted to fit into pin 
receiving holes (not shown) in the ends 118 and 119 
of stator core 115. Pins 605 and 606 and the two hid- 

25 den pins, may be adhesively joined to statorcore 115. 
As such, pins 605, 606 and the two hidden pins, along 
with the pin receiving holes In the stator core 115, con- 
stitute means for mounting end cap 401 on the ends 
1 1 8 and 11 9 of the stator core 115. 

30 Referring to Figure 7, a cross-sectional view of 

the end cap 401 of Figure 4 taken along line 7-7 
shows aspects of end cap 401 in greater detail. Ref- 
erence character 41 3 shows a portion of the shoulder 
which overlaps the slot liner 302 thereby to retain slot 

35 liner 302 In its respective slot 204. 

In view of the above, it will bie seen that the sev- 
eral objects of the. Invention are achieved and other 
advantageous results attained. 

As various changes could be made in the above 

40 constructions without departing from the scope of 
the invention, it is intended that all matter contained 
in the above description and shown In the accompa- 
nying drawings shall be Interpreted as illustrative and 
not in a limiting sense. 

45 

Claims 

1 . In a motor having a rotatable assembly and a sta- 
50 tionary assembly, said rotatable assembly rotat- 

ing about an axis of rotation and said stationary 
assembly being in magnetic coupling relation 
with the rotatable assembly, said stationary as- 
sembly comprising: 
55 . a stator core having two ends and having 

a plurality of teeth with adjacent teeth defining a 
slot therebetween; 

winding stages on the teeth adapted for 
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commutation in at least one preselected se- 
quence; 

a slot liner in each of the slots, the slot liner 
being disposed between the stator core and the 
winding stages for separating the winding stages s 
from the stator core; and 

means for retaining the slot liners in their 
respective slots. 

Thestationary assembly of daim 1 wherein each io 
slot is defined by opposing surfaces of adjacent 
teeth and a wall extending between said adjacent 
teeth at the bottom of the slot, the slot having a 
radially facing opening generally opposite the 
bottom wall, and wherein each slot liner compris- is 
es a transverse wall and opposing side walls pro- 
jecting outwardly from opposite edge margins of 
the transverse wall, the side walls and trans- 
verse wall of the slot liner being substantially co- 
terminous with the opposing surfaces and bot- 20 
tom wall defining the slot. 

The stationary assembly of claim 2 wherein the 
slot liners further compirise flaps projecting in- 
wardly from free edge margins of the side walls 25 
generally opposite the transverse wall, the flaps . 
overlapping thereby to close the radially facing 
opening of the slot. 

The stationary assembly of claim 3 wherein the 30 
winding stages comprise coils of wire wrapped 
around the teeth and the slot liners, the flaps be- 
ing deflectable thereby to permit insertion of the 
wire into the radially facing opening of the slot as 
the wire is wrapped. . 35 

The stationary assembly of claim 3 wherein the 
teeth have axially extending surfaces including 
laterally transversely extending flanges haying 
surfaces generally opposing the bottom wall of 40 
each slot and defining at least a portion of the 
slot, and wherein the flaps separate the winding 
stages from the stator core at the flanges. 



Thestationary assembly of claim 1 wherein each 
slot extends lengthwise generally from end to end 
of the stator core, the slot liner being substantially 
coterminous with the slot at the longitudinal ends 
of the slot. . 
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The stationary assembly of claim 6 wherein the 
teeth havegenerally axially facing surfaces at the 
ends of the slots and wherein the retaining means 
includes an end cap on one of the ends of the sta- 
tor core having a plurality of legs with adjacent 55 
legs defining an opening therebetween, each 
opening between said adjacent legs being in reg- 
istry with one of the slots, the legs overlying the 



axially facing surfaces of the teeTh for separating 
the winding stages from the stator core at the ax- 
ially facing surfaces of the teeth. 

8. The stationary assembly of claim 7 wherein the 
retaining means includes an end cap on the other 
end of the stator core having a plurality of legs 
with adjacent legs defining an opening there- 
between, each opening between said adjacent 
legs being in registry with one of the slots, the 
legs overlying the axially facing surfaces of the 
teeth for separating the winding stages from the 
stator core at the axially facing surfaces of the 
teeth. 

9. The. stationary assembly of claim 8 wherein the 
slot liners and end caps overlap at the longitudi- 
nal ends of the slots to form a continuous barrier 
between the winding stages and the stator core. 

1 0. The stationary assembly of claim 8 wherein each 
end cap comprises a ring ovisrlapping the longi- 
tudinal ends of the slots at one of the ends of the 
stator core to define a shoulder, the shoulder 
overlapping the slot liners thereby to retain the 
slot liners in their respective slots with respect to 
the end of the stator core. 

11. The stationary assembly of claim 7 further com- 
prising means for mounting the end cap on the 
end of the stator core. 

12. The stationary assembly of claim 7 wherein the 
end cap is formed from an electrical insulator for 
electrically insulating the stator core from the 
winding stages at the axially facing surfaces of 
the teeth. 

13. The stationary assemt)ly of claim 1 wherein the 
slot liners are formed from an electrical insulator 
for electrically insulating the stator core from the 
winding stages at the slots. 

14. The stationary assembly of claim 1 wherein the 
slot liners are formed from a resilient dielectric 
film. 

15. The stationary assembly of claim 1 wherein the 
winding stages comprise salient windings. 

16. The stationary assembly of claim 1 wherein the 
stator core comprises a cylinder having an inner 
wall, the teeth extending radially inwardly from 
the inner wall and wherein the cylinder is cen- 
tered about the axis of rotation. 

17. A motor comprising: 

a rotatable assembly rotating about an 
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axis of rotation; 

a stationary assembly in magnetic cou- 
pling relation with the rotatable assembly, said 
stationary assembly comprising a stator core 
having two ends and having a plurality of teeth 
with adjacent teeth defining a slot therebetween; 

winding stages on the teeth adapted for 
commutation in at least one preselected se- 
quence; 

a slot liner in each of the slots, the slot liner 
being disposed between the stator core and the 
winding stages for separating the winding stages 
from the stator core; and 

means for retaining the slot liners in their 
respective slots. 

18, A continuous barrier for electrically insulating a 
stator core from winding stages in a motor, the 
motor having a rotatable assembly and a station- 
ary assembly, said rotatable assembly rotating 
about an axis of rotation, said stationary assem- 
bly being in magnetic coupling relation with the 
rotatable assembly, and the stator core having 
two ends and a plurality of teeth with adjacent 
teeth defining a slot therebetween, said barrier 
comprising: 

a slot liner in each of the slots, the slot liner 
being disposed between the stator core and the 
winding stages for separating the winding stages 
from the stator core; and 

an end cap on each end of the stator core 
having a plurality of legs with adjacent legs defin- 
ing an opening therebetween, each opening be- 
tween said adjacent legs being in registry with 
one of the slots, the legs overlying the axially fac- 
ing surfaces of the teeth for separating the wind- 
ing stages from the stator core at axially facing 
surfaces of the teeth; and wherein 

the slot liners and end caps overlap at the 
ends of the stator core thereby to form a contin- 
uous barrier between the winding stages and the 
stator core. 

19. An end cap for retaining a slot liner in each of a 
plurality of slots in a stator core having two ends, 
the stator core being in magnetic coupling rela- 
tion with a rotor which rotates about an axis of ro- 
tation, the stator core having a plurality of teeth 
with adjacent teeth defining a slot therebetween, 
each slot extending lengthwise generally from 
end to end of the stator core, the stator core fur- 
ther having winding stages on the teeth adapted 
for commutation in at least one preselected se- 
quence, the slot liners being disposed between 
the stator core and the winding stages for sepa- 
rating the winding stages from the stator core, the 
end cap comprising: 

a ring Including means for retaining the slot 



liners in their respective slots; and 

a plurality of legs extending radially from 
the ring with adjacent legs defining an opening 
therebetween, each opening between said adja- 
5 cent legs being in registry with one of the slots, 

the legs overlying axially facing surfaces of the 
teeth for separating the winding stages from the 
stator core at one of the ends of the stator core. 

10 20. The endcap of claim 1 9 wherein the ring overlaps 
one of the ends of the slots to define a shoulder, 
the shoulder overlapping the slot liners thereby to 
retain the slot liners in their respective slots. 

15 21. The end cap of claim 19 further comprising 
means for mounting on one of the ends of the sta- 
tor core. 

22. The end cap of claim 19, the end cap being 
20 formed from an electrical insulator for electrically 

insulating the stator core from the winding stages 
at the axially facing surfaces of the teeth. 

23. A slot liner for electrically insulating a stator core 
25 from winding stages in a motor, the stator core 

.being in magnetic coupling relation with a rotor 
which rotates about an axis of rotation, the stator 
core having a plurality of teeth with adjacent teeth 
^defining a slot therebetween and having the. 
30 winding stages on the teeth adapted for commu- 

tation in at least one preselected sequence, each 
slot being defined by opposing surfaces of adja- 
cent teeth and a wall extending between said ad- 
jacent teeth at the bottom of the slot, the slot hav- 
35 ing a radially facing opening generally opposite 

the bottom wall, the slot liner being disposed be- 
tween the stator core and the winding stages for 
separating the winding stages from the stator 
core, the slot liner comprising: 
. 40 a transverse wall; 

opposing side walls projecting outwardly 
from opposite edge margins of the transverse 
wall, the side walls and transverse wall of the slot 
liner being substantially coterminous with the op- 
. 45 posing surfaces and bottom wall defining the 

slot; 

flaps projecting Inwardly from free edge 
margins of the side walls generally opposite the 
transverse wall, the flaps overlapping thereby to 
50 close the radially facing opening of the slot; and 

wherein 

the winding stages comprise colls of wire 
wrapped around the teeth and the slot liners, the 
flaps being deflectable thereby to permit inser- 
55 tlon of the wire Into the radially facing opening of 

the slot as the wire is wrapped. 

24. The slot liner of claim 23 wherein the teeth have 
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axially extending surfaces including laterally 
transversely extending flanges having surfaces 
generally opposing the bottom wall of each slot 
and defining at least a portion of the slot, and 
vi^herein the flaps separate the winding stages s 
from the stator core at the flanges. 

25. The slot liner of claim 23. the slot liner being 
formed from an electrical insulator for electrically 
insulating the stator core from the winding stages io 
at the slots. 

26. The slot liner of claim 25 wherein the electrical in- 
sulator is a resilient dielectric film. 
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